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film was irradiated to 1Gy dose. Scans were performed with 
the film at 0o, 22.5 o, 45 o, 67.5 o and 90 o rotations and 
change in the average pixel value and standard deviation was 
compared. The scanner was operated with SilverFast 
(LaserSoft Imaging) software, in transparency mode, with 
colour correction disabled. To reduce noise due to random 
fluctuations of the light signal, 3 scans were performed as a 
48 bit non compressed TIF images. The central 1 cm2 region 
of each square was averaged to obtain the response (pixel 
value) corresponding to the delivered dose, using ImageJ 
software. 
Results: The average pixel value for the whole film was 
42092 ± 263 (0.6%) and for the 12 equally spaced areas of the 
scanned film, average pixel value was 41642 ± 297 (0.7%). For 
the 12 positions on the scanning area, the variation in the 
pixel value was 0.7% (41642 ± 297). Table 1 shows the 
average pixel values and standard deviation for the five 
orthogonal profile measured different locations. The 
variation in pixel value in all the profiles was close to ± 0.5% 
except for the left vertical region of the film. The variation 
in pixel value with film rotation ranged from-1% at 22.5° to -
5% at 90° rotation, with respect to 0° rotation, Fig1. 
 
 
 
 
Conclusions: The ESPON V700 is a suitable scanner for EBT3 
Gafchromic film dosimetry. The variation in pixel value of 
EBT3 film scanned using EPSONV700 scanner is negligible 
except in the extreme left and top of the scanned area. 
Placing the film dosimeters in the central part of the 
scanning area and using a template with cut outs for placing 
film dosimeters orthogonally will further reduce the errors 
due to film detector non-uniformity, scanner response, 
rotation of film dosimeter and the scattered light photons.  
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Purpose/Objective: Small animal phantom used for 
dosimetry at pre-clinical stage. Up to now, the phantom 
commonly described only anatomical appearance with a 
single material such as PMMA. Recently, 3D printing became a 
solution in medical application field with its precise and 
flexibility. The small animal phantom which is 3D printing 
manufactured will have well-defined anatomical section and 
contribute for small animal dosimetry. In this study, we 
evaluated dose independence between several different 
small animal organs according to their density reference. This 
process was a preliminary study to design the small animal 
phantom using 3D printing. 
Materials and Methods: In order to measure the deposited 
dose at the small animal organ materials, we designed a 
cylinder phantom which contained several mouse organ 
materials. The whole cylinder had 5 cm of diameter and was 
filled with PMMA. Four minor square spaces were circularly 
placed within the major cylinder for different organ 
materials such as mouse's gut, lung, bone and water 
according to density reference. The minor squares had 1 cm3 
of dimension and the thickness of the phantom was 1 cm. The 
density of the gut, lung, bone, water and PMMA were 1.12, 
0.66, 1.21, 1.00 and 1.195 g/cm3, respectively.  
The deposited dose was measured using GATE Monte Carlo 
simulation tool. Co-60 gamma-ray was simulated with 1.17 
and 1.33 MeV peak. The SSD(Source to surface distance) was 
set by 80 cm and the intensity of source was 2x106 Bq. Field 
size was 10 x 10 cm2. The detector volumes were placed 
within the organ materials. 
Results: The deposited dose within the small animal organs 
material was measured through detector volumes. The 
deposited doses according to gut, lung, bone, and water were 
3.22, 2.94, 3.23 and 3.14 μGy, respectively. Particularly, the 
lowest density of the lung had difference with the other 
materials. The results showed that the deposited doses 
between different materials varied significantly with 
correspondence of density. 
Conclusions: We measured the deposited energy within the 
organ materials which had different density. This simulation 
result proved that the small animal dosimetry phantom 
should consider the different density material. This process 
can provide reference data for a 3D printing small animal 
phantom we will fabricate. The result will be compared with 
the real 3D printing phantom in terms of absorbed dose. 
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